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Abstract  
A study was conducted in Khartoum State, to investigate and detect 
the presence of some preservatives in raw milk and their effect on 
bacterial growth and chemical composition of milk. 120 milk samples 
were collected from four sales points in Khartoum and Khartoum North. 
60 milk samples were transported by cars and 60 milk samples were 
transported by Donkeys in both States (Khartoum and Khartoum North). 
Khartoum 60 samples from (Alsalama, street 60), Khartoum North 
samples from Hliat kuku and Halfaia ) milk venders .Then the milk 
samples were preserved in a cool cracked ice and transported 
immediately to the Laboratory and analysis. The results revealed that 
boric acid was used as preservative in five samples of Khartoum sale 
points and two samples of Khartoum North sale point, while 
formaldehyde was used as a preservative in two samples of each 
Khartoum North and Khartoum milk sale points. Sodium carbonate and 
sodium bicarbonate were not found in raw milk samples collected from 
sale point of Khartoum and Khartoum North states. The calcium 
hydroxide showed one positive case in Khartoum. The data indicated that 
the mean values of the pH of the milk samples collected from street 60, 
Elsalama, Hilat kuku and Halfaia were 6.57, 6.65, 6.57 and 6.57, 
respectively, while the means percentages of the fat content were 4.59, 
4.60, 4.60 and 4.60 respectively and the mean percentages of the ash 
content were 0.54, 0.50, 0.58 and 0.54 respectively. For all samples the 
differences were not significant in those contents. The results revealed 
that addition of boric acid, formaldehyde and calcium hydroxide to milk 
significantly (p<0.01) affected the pH of preserved milk the recorded 
values were 6.08, 7.12 and 7.05 respectively. While addition of boric acid 
and calcium hydroxide to milk had no significant effect on fat percentage 
of preserved milk the record values were 3.97% and 4.2 % respectively. 
However addition of formaldehyde to milk significantly (p<0.01) affect 
the fat percentage of preserved milk 3.48 %. The addition of boric acid, 
Formaldehyde and calcium hydroxide to milk had no significant effect on 
ash content. The results indicated that the presence of formaldehyde in 
milk samples prevents growth of bacteria, while bacterial growth was not 
affected by the presence of boric acid and calcium hydroxide in milk 
samples. The results revealed that donkey carried milk contained more 
bacteria than car carried    milk. It could be concluded that milk 
distributed in Khartoum State contain some chemical preservatives, and 
to minimize use of these preservatives establishment of cooling station 
system in milk sale points is needed.   
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 اﻟﻤﺴﺘﺨﻠﺺ
 
 ﻓﻲ ﺍﻟﻠـﺒﻥ ﺍﻟﺤﺎﻓﻅﺔ ﻭﻻﻴﺔ ﺍﻟﺨﺭﻁﻭﻡ ﻟﻠﺘﻌﺭﻑ ﻋﻠﻰ ﻭﺠﻭﺩ ﺒﻌﺽ ﺍﻟﻤﻭﺍﺩ ﻓﻲﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ 
ﺘﻡ ﺠﻤـﻊ . ﻓﻲ ﺍﻟﻭﻻﻴﺔ ﻭﺩﺭﺍﺴﺔ ﺃﺜﺭﻫﺎ ﻋﻠﻰ ﻨﻤﻭ ﺍﻟﺒﻜﺘﺭﻴﺎ  ﻭﻤﻜﻭﻨﺎﺕ ﺍﻟﻠﺒﻥ ﺘﻭﺯﻴﻌﻪ ﻴﺘﻡ ﺍﻟﺫﻱﺍﻟﺨﺎﻡ 
ﻭ ( ﺍﻟﺴﻠﻤﺔ ﻭﺸﺎﺭﻉ  ﺍﻟـﺴﺘﻴﻥ )ﻤﺎﺌﺔ ﻭﻋﺸﺭﻭﻥ ﻋﻴﻨﺔ ﻟﺒﻥ ﻤﻥ ﺃﺭﺒﻌﺔ ﻤﺭﺍﻜﺯ ﺒﻴﻊ ﻟﺒﻥ ﻓﻲ ﺍﻟﺨﺭﻁﻭﻡ 
ﻭ (  ﻋﻴﻨـﺔ 06) ﺠﻤﻌﺕ ﺍﻟﻌﻴﻨﺎﺕ ﻤﻥ ﻤﻭﺯﻋﻰ ﺍﻟﻠﺒﻥ ﺍﻟﺴﻴﺎﺭﺍﺕ ( ﺍﻟﺤﻠﻔﺎﻴﺎ ﻭﺤﻠﺔ ﻜﻭﻜﻭ   )ﺒﺤﺭﻱ ﻓﻲ
ﺃﻭﻀـﺤﺕ ﺍﻟﻨﺘـﺎﺌﺞ  ﺃﻥ  .ﻭ ﺤﻔﻅﺕ ﺒﺎﻟﺜﻠﺞ ﻭ ﻤﺒﺎﺸﺭﺓ ﻟﻠﻤﻌﻤل ﻹﺠﺭﺍﺀ ﺍﻟﺘﺤﻠﻴل (  ﻋﻴﻨﺔ 06)ﺍﻟﺤﻤﻴﺭ 
ﺤﺎﻤﺽ ﺍﻟﺒﻭﺭﻴﻙ ﺃﺴﺘﺨﺩ ﻡ ﻜﻤﺎﺩﺓ ﺤﺎﻓﻅﺔ ﻓﻲ ﺨﻤﺱ ﻋﻴﻨﺎﺕ ﻓﻲ ﻤﺭﺍﻜﺯ ﺒﻴﻊ ﺍﻟﺨﺭﻁﻭﻡ  ﻭﻋﻴﻨﺘـﻴﻥ 
 ﻜﻤﺎﺩﺓ ﺤﺎﻓﻅﺔ ﻓﻲ ﻋﻴﻨﺘﻴﻥ ﻓﻲ ﻡﻭﻡ ﺒﺤﺭﻱ ﻓﻲ ﺤﻴﻥ ﺃﻥ ﺍﻟﻔﻭﺭﻤﺎﻟﺩﻫﻴﺩ ﺃﺴﺘﺨﺩ  ﺍﻟﺨﺭﻁ ﻊﻓﻲ ﻤﺭﺍﻜﺯ ﺒﻴ 
 ﻜﻤﺎﺩﺓ ﺤﺎﻓﻅﺔ ﻓﻲ ﻡﺃﻤﺎ ﻫﻴﺩﺭﻭﻜﺴﻴﺩ ﺍﻟﻜﺎﻟﺴﻭﻡ ﻓﻘﺩ ﺍﺴﺘﺨﺩ ، ﻜل ﻤﻥ ﻤﺭﺍﻜﺯ ﺒﻴﻊ ﺍﻟﺨﺭﻁﻭﻡ  ﻭﺒﺤﺭﻱ 
ﻋﻴﻨﺔ ﻭﺍﺤﺩﺓ ﻓﻲ ﺍﻟﺨﺭﻁﻭﻡ ﻓﻲ ﺤﻴﻥ ﺃﻥ ﻜﺭﺒﻭﻨﺎﺕ ﻭﺒﻴﻜﺭﺒﻭﻨﺎﺕ ﺍﻟﺼﻭﺩﻴﻭﻡ ﻟﻡ ﺘﻭﺠﺩ ﻜﻤﺎﺩﺓ ﺤﺎﻓﻅـﺔ 
ﺃﻭﻀﺤﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺃﻥ ﻗﻴﻡ ﺍﻻﺱ ﺍﻟﻬﻴﺩﺭﻭﺠﻴﻨﻰ ﻟﻠﻌﻴﻨﺎﺕ ﺍﻟﺘﻲ ﺘﻡ .   ﻓﻲ ﺍﻟﻌﻴﻨﺎﺕ ﺍﻟﺘﻲ ﺘﻤﺕ ﺩﺭﺍﺴﺘﻬﺎ 
 56.6 ،75.6ﺤﻠﺔ ﻜﻭﻜﻭ ﻭ ﺍﻟﺤﻠﻔﺎﻴـﺎ ﻜـﺎﺘﻰ ،  ﺍﻟﺴﻠﻤﻪ،   ﺸﺎﺭﻉ  ﺍﻟﺴﺘﻴﻥ ﻊﺠﻤﻌﻬﺎ ﻤﻥ ﻤﺭﺍﻜﺯ ﺒﻴ 
 06.4 06.4 ،95.4ﻟﻠﻌﻴﻨﺎﺕ ﻫﻲ   ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ ﻓﻲ ﺤﻴﻥ ﺃﻥ ﻨﺴﺏ ﺍﻟﻤﺤﺘﻭﻯ ﺍﻟﺩﻫﻥ 65.6 ﻭ 76.6,
ﻭ ﻟﻡ ﺘﻜـﻥ ﻫﻨـﺎﻙ  . 45,0 ﻭ 85.0 ،05.0 ،45,0 ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ ﻭ ﻤﺤﺘﻭﻯ ﻤﻥ ﺍﻟﺭﻤﺎﺩ 06.4ﻭ
ﺃﻭﻀـﺤﺕ ﺍﻟﺩﺭﺍﺴـﺔ ﺃﻥ ﺇﻀـﺎﻓﺔ ﺤـﺎﻤﺽ ﺍﻟﺒﻭﺭﻴـﻙ .  ﻤﻌﻨﻭﻴﺔ ﺒﻴﻥ ﻫﺫﻩ ﺍﻟﻤﺤﺘﻭﻴﺎﺕ ﺕﻓﺭﻭ ﻗﺎ 
 ﻋﻠـﻰ ﺍﻷﺱ 10.0<p()ﻭﺍﻟﻔﻭﺭﻤﺎﻟﺩﻫﻴﺩ ﻭ ﻜﺭﺒﻭﻨﺎﺕ  ﻟﻜﺎﻟﺴﻴﻭﻡ  ﻟﻠﺒﻥ ﺃﺜـﺭﺕ ﺘـﺄﺜﻴﺭﺍ ﻤﻌﻨﻭﻴـﺎ  
 ﻋﻠﻲ ﺍﻟﺘـﻭﺍﻟﻲ ﻓـﻲ   . 50.7 . 21.7، 80.6 ﻋﻠﻰ ﺍﻟﻨﺤﻭ ﺍﻟﺘﺎﻟﻲ  ﻪﺭﻭﺠﻴﻥ ﻟﻠﺒﻥ ﻭﻜﺎﻨﺕ ﻗﻴﻤ ﺍﻟﻬﻴﺩ
 ﻟﻠﺒﻥ ﻟﻡ ﻴﻜﻥ ﻟﻪ ﺘﺄﺜﻴﺭ ﻤﻌﻨـﻭﻱ ﻋﻠـﻰ ﻡ ﺇﻀﺎﻓﺔ ﺤﺎﻤﺽ ﺍﻟﺒﻭﺭﻴﻙ ﻭﻫﻴﺩﺭﻭﻜﺴﻴﺩ ﺍﻟﻜﺎﻟﺴﻴﻭ ﺤﻴﻥ ﺃﻥ 
ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ ﻭ ﻟﻜﻥ ﺇﻀﺎﻓﺔ ﺍﻟﻔﻭﺭﻤﺎﻟﺩﻫﻴﺩ ﻟﻠـﺒﻥ  % 2.4ﻭ  %  79.3 ﻜﺎﻨﺕ ﺍ ﺫﻨﺴﺒﺔ ﺩﻫﻥ ﺍﻟﻠﺒﻥ ﺇ 
ﺇﻀﺎﻓﺔ ﺤﺎﻤﺽ ﺍﻟﺒﻭﺭﻴﻙ ﻭﺍﻟﻔﻭﺭﻤﺎﻟﺩﻫﻴﺩ ﻭ ﻫﻴﺩﺭﻭﻜﺴﻴﺩ  . 84.3ﺩﻫﻥ ﻟﻠﺒﻥ ﺔ ﺒﺍﺜﺭﺃ ﻤﻌﻨﻭﻴﺎ ﻋﻠﻰ ﻨﺴ 
ﺃﻭﻀﺤﺕ ﺍﻟﻨﺘﺎﺌﺞ  ﺃﻥ ﻭﺠﻭﺩ .ﺍ ﻤﻌﻨﻭﻴﺎ ﻋﻠﻰ ﻤﺤﺘﻭﻯ ﺍﻟﻠﺒﻥ ﻤﻥ ﺍﻟﺭﻤﺎﺩ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﻟﻠﺒﻥ ﻟﻡ ﺘﺅﺜﺭ ﺘﺄﺜﻴﺭ 
ﺍﻟﻔﻭﺭﻤﺎﻟﺩﻫﻴﺩ ﻓﻰ ﻋﻴﻨﺔ ﺍﻟﻠﺒﻥ ﻴﻤﻨﻊ ﻨﻤﻭ ﺍﻟﺒﻜﺘﻴﺭﻴﺎ ﻓﻴﻬﺎ ﻓﻲ ﺤﻴﻥ  ﺃﻥ ﻨﻤﻭ ﺍﻟﺒﻜﺘﻴﺭﻴﺎ ﻟﻡ ﻴﺘﺄﺜﺭ ﺒﻭﺠـﻭﺩ 
ﺃﻭﻀﺤﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻴـﻀﺂ ﺃﻥ ﺍﻟﻠـﺒﻥ . ﻴﺩﺭﻭﻜﺴﻴﺩ ﺍﻟﺼﻭﺩﻴﻭﻡ ﻓﻲ ﻋﻴﻨﺎﺕ ﺍﻟﻠﺒﻥ ﺤﺎﻤﺽ ﺍﻟﺒﻭﺭﻴﻙ ﻭﻫ 
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Chapter One 
Introduction 
Milk is the natural food of the newborn mammal that must be well 
balanced and complete to serve as sole nourishment (Harding, 1999). 
chemically, milk is a complex mixture of fats, proteins, 
carbohydrates, minerals, vitamins and other miscellaneous 
constituents dispersed in water (Robinson, 1985).The presence of 
readily fermentable sugars, proteins and fat in a finely dispersed state 
together with vitamins and other growth factors makes milk a very 
favorable medium for the growth of a wide range of bacteria and 
fungi. Some of these microorganisms are capable of causing disease 
in man and animals (Kotnis, 1978) .Frazier (1967) stated that milk is 
delicate flavored ,easily changed type of food so many types of 
preservation  methods were used to prevent its spoilage, such as 
lowering or increasing the temperature, drying, evaporation, 
radiation, fermentation and chemical preservatives. FAO (1957) 
describe preservative as any substance which added to milk and 
enable the physical properties and chemical composition of milk to 
remain unaffected by microbial or other spoilage, so that the milk 
retains its original whole someness and nutritional value. The most 
likely preservatives to be found in milk are formaldehyde, boric acid, 
sodium carbonate and bicarbonate and calcium hydroxide. Milk may 
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occasionally become contaminated with traces of chemical dairy 
sterilizers such as hypochlorites and iodophores.  Neutralizers conceal 
evidence of putrefaction so they are considering preservative. Lime, 
sodium carbonate and sodium bicarbonates are the most likely 
neutralizers to be found in milk. Mohamadi (1988) reported that milk 
offered for sale by milk venders in Khartoum area is usually produced 
and transported under poor hygienic conditions. Dirar (1975) reported 
that maintaining adequate levels of milk hygiene in Sudan is a 
considerable problem, this mainly due to the lack of refrigeration 
facilities and the fact that milk may have to be transported for long 
distance before processing. Due to mentioned reports milk sealers 
were practiced addition of milk preservative and neutralizer to avoid 
spoilage of milk by microorganism. 
Objectives: 
1-Detect the presence of some preservative and neutralizer substances 
(boric acid, formaldehyde, sodium carbonate and bicarbonate and 
calcium hydroxide) in raw milk distributed in Khartoum state 
.2-Evaluate the effect of preservatives on milk composition. 
3- Evaluate the effect of preservatives and neutralizer on bacterial 
growth in milk.  
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Chapter Two 
Literature Review 
2 -1   Milk Definition 
Milk is defined as the normal secretion of the mammary glands of 
mammals secreted for the nourishment of their young (Eckles et al, 
1982).Also milk is ordinance and code recommended by the united 
states Public Health Services (1953) Milk is defined as “the lacteal 
secretion, practically free from colostrums, obtained by the complete 
milking of one or more healthy cows, which contains not less than 8.25 
of milk solids non fat and not less than 3.25% of milk fat Martin 
(1979); defined bovine milk as the liquid from the mammary gland of 
healthy and normal fed cow. Foley et. al. (1974) stated that milk is a 
fluid secreted by female mammals to provide food for their offspring 
from the birth until they are able to fend for themselves. Robinson 
(1990) reported that milk is secreted by mammals for the nourishment 
of their young’s and the milk of all species is a complex biological 
fluid. Milk of all species is complex biological fluid containing a wide 
variety of different constituents and possesses unique physical 
characteristics (Robinson, 1981). It's a suitable growth medium for 
many microorganisms because of the variety of substrates available for 
fermentation such as lactose, fat and protein (IDF, 1994). Milk form 
seven species of domesticated mammals (cow, buffalo, sheep, goat, 
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horse, camel, and yak) has been used to make traditional fermented 
milk products throughout the world (kvoger et.al. 1989). Today 
manufactures remove much of the milk fat that makes milk cheese, 
yoghurt, ice cream and butter distinctive and pleasurable. Milk fat, 
suddenly became undesirable when medical scientists claimed that 
saturated milk fat tends to raise blood cholesterol level that could 
contribute heart disease (Harold, 2004).  
 
2-2 Importance of milk  
Milk is the only food that provides a well balance array of 
essential nutrients including proteins, fat, carbohydrates. Vitamins and 
minerals, in the forms are palatable (Kordylas, 1991). Milk and dairy 
products have become a major part of the human diet in many 
countries over many years; hence considerable attention has been paid 
to improve the dairy production yield (Harding, 1999). Milk products 
contain quality proteins as the whey proteins constitute about 18 % of 
the protein content of the milk and casein which is a protein found only 
in milk and it accounts for 82 % of total proteins in milk is used as a 
standard for evaluating proteins of other food since it contains all 
essential amino acids (Jensen,1995 ) . Moreover he added that protein 
is needed to build and repair body tissues and antibodies which 
circulate in the blood and help to resist infection. The milk nutrients of 
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most importance to humans are proteins, calcium, potassium , 
phosphorus ,vitamin A ,riboflavin and thiamin ( Kon , 1972 ) .Milk is a 
fairly low caloric food so it is a relatively expensive source of energy , 
moreover high fat in milk of tropical breeds is a very important part in 
people's diet ( Payne , 1990 ) . He also mentioned that milk fat is very 
easily digested and is necessary for calcium absorption. The body is 
readily absorbs the calcium found in milk, phosphorus plays a role in 
calcium  absorption and utilization , phosphorus is needed in the proper 
ratio with calcium to form bone ( Walstra , 2002 ) . He also added that 
milk is also significant source of riboflavin vitamin B2, which helps to 
promote healthy skin and eyes, as well as vitamins A and D. 
 
2-3 Milk Composition 
People in Africa use milk from cows, sheep, goats and camels of 
these sources, cows milk its , the most widely produced and processed 
(FAO,1990).The composition of milk varies depending on a number of 
factors mainly, season, stage of lactation, milking interval, health of the 
cow, and level and type of feed, (Martin 1979). Foley et al. (1974) 
mentioned that the composition of cow’s milk varies with the 
individuality of the animal, the breed, the stage of lactation and the 
health of the animal, herd management practices, climatic and 
environmental conditions also influence the composition of milk. The 
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temperate breeds have an average milk composition of 87.3% water, 
3.7 % fat, 3.5 % protein, 12.8 % total solids 4.8 % lactose, 9.1 % solids 
non fat and 0.65 ash (Webb et, al 1980) and Clarence ET, al, 1982). 
Foley at al. (1974) and Pearson (1976) calculate fat percentage to be 
3.6% protein 3.29%, Lactose 4.8%, and ash 0.73% Webb et al. (1974) 
reported that fat percentage was 3.5%, protein 3.5%, lactose 4.9% and 
the ash was 0.7  %  . 
 
2-3-1 Milk Fat 
Fat gives milk its characteristic smoothness, flavor color and it 
contains around sixty six different fatty acids emulsified and dispersed 
in water in small globules, each globule being surrounded by a 
membrane to prevent fusion ( chamber, lain, 1990). Elbarbery et al, 
(1983). Found that fat percentage declined gradually from the 
beginning of lactation up to 10 weeks and after that the fat percent 
increased reaching the maximum value 5.3% at the end of lactation 
period king (1980) reported that from the first by about 0.03 percent 
per lactation fat containing around 66 different fatty acids, is 
emulsified and dispersed in water in small globules, each being 
surrounded by membrane that prevent fusion. Moreover milk with a 
higher fat gives milk its characteristic smoothness, flavor and color 
(Payne, 1990).  
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Val (1965) reported average value of fat throughout of lactation 
3.73%. Olalok and Oyenuagea (1971) using Fulani Zebu in Nigeria 
reported the fat content to be 5.6%. El Barbary et al. (1983) using Kari 
of Iraq reported the fat content as 5.3%. Arora and Gupta (1969) in 
India using Namarari cows reported fat content values 5.4%. 
 In Sudan some workers studied milk composition of Sudanese 
indigenous cows as well as some cross-breed cows, stated a variation 
in fat content ranged between 4.82% to 6.27 Khalifa (1964). Hussein 
(1985) found that a fat content was about 3.7 ± 0.7. Mohamed (1987) 
showed that the fat contents of Sudanese cows were affected by the 
blood level of foreign breeds and he reported fat value of 4.3%. 
Mahassin (1988) reported that the minimum fat was 3.0% and the 
maximum was 5.6%.Khalifa and Bayoumi (1966) reported that the 
total solids content of cow’s milk in a dairy herd varied slightly from 
one season of the year. 
 
2-3-2 Milk protein  
Jensen et al. ( 1995) reported that the total nitrogenous compound 
of milk is composed of numerous specific proteins the primary groups 
of milk protein are the caseins which have an amino acids composition 
that are important for growth and development for nursing of the 
young’s. walstra (2002) reported that the major whey proteins in cow 
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milk are B- lactoglobulin, which is an important protein in the 
synthesis of lactose and its presence is central to the process of milk 
synthesis .Harold ( 2oo4) reported that there are 3-4 caseins, the 
different caseins are distinct molecules but have similar structure and 
these are a, b and caseins, milk also contain lactoglobulin, β-
lactoalbumin, ( 50% of when protein), lactoalbumin, and α-
lactoalbumin ( 25% of whey protein).  Whitney (1988) reported that 
milk contains 3.3 % total protein. Milk protein contains all 9 essential 
amino acids required by humans. milk protein are synthesized in the 
mammary gland , but 60 % of the amino acids used to build the 
proteins are obtained from the cows diet .total milk protein content and 
amino acid composition varies with cow breed and individual animal 
genetics. There are two major categories of milk protein that are 
broadly defined by their chemical composition and physical properties. 
the casein family contains phosphorus and will coagulate or precipitate 
at pH 4.6 .the serum (whey) proteins do not contain phosphorus and 
these proteins remain in solution in milk at pH 4.6 .the principle of 
coagulation or curd formation ,at reduced  pH in the basis for cheese 
curd formation . In cow's milk approximately 82% of milk protein is 
casein and the remaining 18% is serum or whey protein.  
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2-3-3 Milk carbohydrate  
Filer and Reynold (1996) reported that the principle of 
carbohydrate in milk is lactose, which is a natural disaccharide 
consisting of one galactose one glucose unit ,  and it accounts for about 
59% of the solid non fat content of whole milk and about 30% of its 
calories. Holsinger reported that milk contains approximately 4.9% 
carbohydrate that is predominately lactose with trace amounts of 
monosaccharide and oligosaccharides lactose is a disaccharide of 
glucose and galactose.Flynn, (1997) reported that milk contains 
approximately 4.9 % carbohydrate that is predominately lactose with 
trace amounts of monosaccharide and oligosaccharides. Lactose is 
dissolved in solution in tow form, called the α-anomer and β-anomer 
that can convert back and forth between each other.   
 
2-3-4 Milk Enzymes:-  
Enzymes are proteins that have biological functions. Milk 
enzymes come from several sources: the native milk, airborne bacterial 
contamination, bacteria that are added intentionally for fermentation, or 
in somatic cells present in milk. An enzyme has a specific site of action 
on its target molecule, and optimal conditions (pH and temperature). 
There are a large number of enzymes in milk and the functions of many 
are not well-define. It should be noted that the enzymes in milk do not 
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make major contribution to the digestive of milk in human, which is 
accomplished by enzymes in the human stomach and small intestine. 
Lipases are enzymes that degrade fats .the major lipases in milk is 
lipoprotein lipase. It is associated with the casein micelle. Agitation 
during processing may bring the lipase into contact with the milk fat 
resulting in fat degradation and off-flavors. Pasteurization will 
inactivate the lipase in milk and increase shelf-life. Proteases are 
enzymes that degrade proteins. The major protease in milk is plasmin. 
Some proteases are inactivated by heat and some are not. Protein 
degradation can be undesirable and result in bitter off-flavors, or it may 
provide a desirable texture to cheese during ripening. Alkaline 
Phosphates is a heat sensitive enzyme in milk that is used as indicator 
of pasteurization. If milk is properly pasteurized, alkaline phosphate is 
inactivated. Lactoperoxidase is one of the most heat-stable enzymes 
found in milk-lactoperoxidase, when combined with hydrogen 
peroxide and thiocyanate, has antibacterial properties. Lysozyme is 
another enzyme that has some antibacterial activities, although the 
amount of lysozyme present in milk is very small. Farkye (2003) 
reported that each enzyme has a specific site of action on its target 
molecule and optimal conditions (ph and temperature). There are large 
numbers of enzymes in milk and the functions of many are not well-
defined. It should be noted that the enzymes in milk and major 
contribution to the digestion of milk in humans which is accomplished 
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by enzymes in the human stomach and small intestine are lipases, 
proteases, alkaline phosphates and lactoperoxidase. 
 
2-3-5 vitamins in milk:- 
Vitamins have many roles in the body, including metabolism co-
factors, oxygen transport and antioxidants. They help the body use 
carbohydrates, protein, and fat. Milk contains the water soluble 
vitamins thiamin (vitamin B1), riboflavin ( vitamin B2), niacin (vitamin 
B3), pantothenic acid ( vitamin B5 ), vitamin B6 ( pyridoxine ), vitamin 
B12 (cobalamin), vitamin C, and folate. Milk is a good source of 
thiamin, riboflavin and vitamins B12. Milk contains small amounts of 
niacin pantothenic acid, vitamin B, vitamin C, and folate and is not 
consider a major source of these vitamins in the diet. Milk contains the 
fat soluble vitamins A, D, E and K. The content level of fat soluble 
vitamins in dairy products depend on the fat content of the product 
reduced fat ( 2% fat) low fat ( 1%fat), and skim milk must be fortified 
with vitamin A amounts of vitamins E and K and is not considered a 
major source of these vitamins in the diet .őste (1997) reported that 
vitamins have many roles in body, including metabolism co-factors, 
oxygen transport and antioxidants. They help the body use 
carbohydrates, protein, and fat milk contains water soluble vitamins 
thiamin (vitamin B1), riboflavin (vitaminsB2), niacin (vitamin c), and 
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folate. Milk is a good source of thiamine riboflavin vitamin B12. Milk 
contains small amounts of niacin, pantothenic acid, vitamin B6, vitamin 
c, and folate and not considered a major source of these vitamins in 
diet .milk contains the fat soluble, vitamins A, D, E and K. the content 
level of fat soluble vitamins in dairy products depends on the fat 
content of the product. Reduced fat (2% fat), low fat (1 % fat), and 
skim milk must be fortified with vitamin A to be nutritionally 
equivalent to whole milk. Fortification of all milk with vitamin D is 
voluntary. Milk contains small amounts of vitamins E and K and is not 
considered a major source of these vitamins in the diet. 
 
2-3-6 Minerals in milk:- 
Minerals have many roles in the body including enzymes 
functions, bone formation, water balance maintenance, and oxygen 
transport. Milk is a good source of calcium, magnesium, phosphorus, 
potassium, selenium, and zinc. Many minerals in milk are associated 
together in the form of salts, such as calcium phosphate. In milk 
approximately 67% of the calcium, 35% of the magnesium and 44% of 
the phosphate are salts bound within the casein micelle and the 
remainder are soluble in the serum phase. The fact that calcium and 
phosphate are associated as salts bound with the protein does not affect 
the nutritional availability of either calcium or phosphate. Milk 
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contains small amount of copper, iron, manganese, and sodium and is 
not considered a major source of these minerals in the diet. Flynn 
(1997) reported that minerals have many roles in the body including 
enzyme functions, bone formation, water balance, maintenance, and 
oxygen transport. Milk is a good source of calcium, magnesium, 
phosphorus, potassium, selenium, and zinc many minerals in milk are 
associated together in the form of salts such as calcium 35% of the 
approximately 67% of the phosphate are salts bound with in the casein 
micelle and reminder are soluble in the serum phase . The fact that 
calcium and phosphate are associated as salts bound with the protein 
dose not affect the nutritional availability of copper, iron, manganese, 
and sodium and is not considered a major source of these minerals in 
the diet.   
 
2-3-7 Total solids:- 
 Khalifa and Bayoumi (1966) reported that the total solids content 
of cow’s milk in a dairy herd varied slightly from one season of the 
year to the other ranging from 13.72 to 14.83 %. Idris et al (1975) 
reported comparable values of total solids to those reported by Khalifa 
and Bayoumi (1966). On the other hand, Khalid El towm and Joseph 
(1976) reported higher value of totals solids content of cow’s milk 
varying from 12.13 to15.39 %.  
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2-3-8 Ash:- 
 Clarence et al (1951) reported that milk ash contains potassium, 
sodium calcium, magnesium, chlorine, phosphorous and sulfur in 
relatively large amounts. Beside other small amounts of iron, copper , 
zinc, aluminum , manganese ,cobalt and iodine, and traces of silicon, 
boron ,titanium, vanadium, lithium and strontium. Khalid and Joseph 
(1976) reported that the ash content varies from 0.5 - 0.72% Bauman et 
al (1988) reported that change in milk minerals can influence heat 
stability of milk protein and protein coagulation in cheese making. 
 
2-3-9 Water 
Water content of milk is dependent upon the synthesis of lactose 
and it ranges from a low content in marine mammals to a high content 
in human milk (walstra 2002). He also added that cow milk contains 
about 87%. Water, so the transport of milk from the dairy farm to the 
processing plant involves hauling considerable amounts of water. In 
average milk water about 87 pounds in each 100 pounds is water .this 
water is not different from ordinary water and serves to hold in solution 
the soluble constituents of milk. The percentage of water varies from 
84.0 - 89.0 % although, occasionally, an individual sample of authentic 
milk may exceed these limits. Any variation in the amount of other 
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constituents is also reflected upon the water percentage (Clarence et al, 
1951). 
  
2-4 Physical properties of raw milk:- 
2-4-1 pH 
Bates (1954) found that the pH or hydrogen ion exponent was 
introduced by Sorensen in 1909 as a convenient way of expressing 
small hydrogen ion normality. McDowell and McDowell (1937) 
showed that general the pH is lower (down to ph 6.0) in colostrums. 
However Prouty (1910), the study indicated that ph higher (up to 7.5) 
in case of mastitis than normal milk of mid-lactation. Robert et al. 
(1974) reported that pH of cow’s milk is commonly states as falling 
between 6.5 and 6.7 with 6.6 the most usual value. 
 
2-4-2 Acidity 
Gould (1945) declared the possibility that the break down of 
lactose to lactic acid and other acids was responsible for the increase in 
acidity. Ibrahim (1973) reported that the titrable acidity of Vendor’s 
milk ranges between 0.18 - 0.20 % as lactic acid.  
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2-5. Milk Production and hygiene 
In Africa, milk production condition varies from milking a single 
family cow to herds with several hundred cows milked by modern 
machines. Hand milking is the commonest method used and milk is 
either consumed raw or processed in traditional ways soon after 
milking (Dodd, 1986). Ali (1988) cited that dairy farming is practiced 
on a limited scale in the Sudan. Few dairy farms are established in the 
vicinity of big towns. Ibrahim (1969) reported that in Sudan, people 
depend on goat’s milk (household), venders' milk and imported 
powdered milk .Mustafa and Idris (1976) indicated that in Sudan milk 
supply largely depends on village herds marketed by milk venders 
where by organized dairy establishments are limited and the 
government is operating small dairy farms. 
 
2-5-1 Sources of milk contamination 
2-5-1-1. Interior of the udder 
Paul Carash and Brooklyn (1944) are reported that milk may 
become a medium human infection in several ways: 
1-The pathogenic organism may be a cause of illness common to both 
cow and human. In such cases the bacteria get into the milk directly 
from the animal and then infect the consumers of the raw milk. 
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2-The organisms may get into the udder of the cow from infected 
person, develop and then be given off in the milk. O’Connor (1995) 
reported that the species of bacteria found in milk as it comes from the 
udder are limited to few genera. The Micrococcus are generally present 
in the greatest proportion followed by Streptococci and rods.  
 
2-5-1-2 Exterior of the udder 
Swarthing (1959) reported that under normal practical 
circumstances milk is contaminated with microorganism from various 
sources such as dung, water, soil, and the cow itself, the millers and the 
milking equipments. Thomas et al. (1971) showed that the sources of 
bacterial contamination of milk were the cow milking environment, 
pipeline milking plants; farm bulk and milk tanks. Mclarty, (1981) 
reported that there was a high recovery of bacteria from the teat of the 
cow, moreover he found that the majority of bacteria isolated were 
cocci (30-40%) and aerobic spore formers (50-60%). Panes and Parry 
(1980) mentioned that milking equipment appeared to be responsible 
for high level of milk contamination. Dirar (1967) reported that tropical 
countries suffer from problems of keeping raw milk fresh for long 
period of time due to high ambient temperature, poor transportation 
facilities and high bacteria counts of raw milk. France, Center, 
National, D E coordination Des Etudes et Recherché Sur La Nutrition 
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(1982) reported that poor quality raw milk may be due to: mixing of 
cooled milked with un cooled milk, high temperature of collection 
tank, milk kept too long at the farm, inadequate cleaning of collection 
tank and too long collection rounds. kotnis (1978) stated that reducing 
contamination to minimum can be achieved by provision of buildings 
designed to facilitate hygiene, clean water supply free from Coliform 
organism, cleaning of the udder before milking, proper sterilization of 
milking equipment, rejection of fore milk and clean lines and good 
health of workers O’Connor (1995) reported that Coliform bacteria and 
members of the genus bacillus may enter the milk from soil. 
 
2-6 Types of bacteria found in milk 
Tanwani and Yadava (1983) are categorized the organisms found 
in milk into three groups, organism excreted in milk which include, 
Streptococcus, Staphylococcus, Brucella, Mycobacterium, Salmonella , 
Listeria , Candida, Anthrax bacillus, Corynebacterium, Cryptococcus, 
Coxiella, Nocardia and Rabies virus. 
Organism entering milk from out side includes Bacillus, 
Escherichia, Lactobacillus, Clostridium, Streptococcus, Salmonella, 
Corynebacterium, Pseudomonas, Acetobacter and Alcaligenes. 
Tanwani and Yadava (1983) 
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Organism excreting toxins including the following genera: 
Staphylococcus, Salmonella, Escherichia, Clostridium, Bacillus and 
Streptococcus. 
 
2-7 Total Bacteria count  
 
FDA (1997) reports showed that the total bacterial count of raw milk 
form  
Individual produces should not exceed milk 3000,000 cfu / while for 
pasteurized milk the bacterial load should not exceed 20,000 cfu/ml 
FDA, (1997).  
Mohamed (1988) examined 240 samples of venders’ milk for total 
bacterial counts and found that 54.4% had total bacterial counts with 
range between from 5.0×105 to 5.0×108 cfu/ml.  
Ali (1988) collected five and eight milk samples from Kuku and Gezira 
dairy plants; he found the mean bacterial counts were 3.4×106 cfu/ml 
and 4.4×105 cfu/ml respectively, and he estimated 1.99×104 cfu/ml 
pasteurized milk respectively .Titini et al. (1991) reported that even 
raw milk of good quality might have psychotrophic bacteria count in 
the range of 1×103 to 1×109 cfu/ml, although pschotrophic bacteria 
have been shown to cause keeping quality problems in fluid at levels of 
more than 1×106 cfu/ml. Bacteria counts during spring, summer and 
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winter were 4.8 ×104, 6.0×104 and 6.0×105 respectively, indicating that 
bacterial count during winter season was highest.  
Barakat (1995) collected 80 sample of milk from dairy farms in 
Khartoum state and found that total bacteria counts ranged between 
4.5×105 and 9.5×106 cfu/ml. He also found that 53.7% of the tested 
milk sample were satisfactory according to tropical grading of raw 
milk but were not so when compared with milk grading in some 
developed countries. Mohamed (2004) collected one hundred and 
twenty sample from supermarkets in Khartoum state. She found that 
there was high average of total bacteria counts (5.63×109 ± 2.87×1010 
cfu/ml) in milk sample. Moreover, during the summer season. She 
found the total Bacterial counts (1.04×1010 ± 4.01×1010 cfu/ml). Was 
higher than winter (9×108 ± 4.5×1010 
 
2-8 Production of high quality raw milk 
The dairy industries had made a remarkable Progress in herd 
health sanitation, handling, storage and automated farm equipment. 
These new innovations had made it possible secure high quality milk. 
Undoubtedly, the closed milking system in which the milk is not 
exposed to the atmosphere with its bacteria and debris has contributed 
more to wards high quality milk (Ayres et at, 1918). According to U.S. 
Department of Health Education and Welfare (1953), milk is graded as 
“A” when the plate count does not exceed 2×104 Colony forming units 
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(CFU) / ml; grade “B” when it is 1×106 CFU/Ml and grade “C” when 
the plate count is higher than this. Chandan and Hedrick (1979) found 
that good quality raw milk should be free of pathogenic 
microorganisms. They also reported that in order to produce whole 
some dairy products, milk must be of good quality when received at the 
processing plant. Kotnis (1978) Cited that milk in the udder of normal 
healthy cow is usually sterile, but as it passes through the teat it picks 
up few organisms. 
 
2-9 Chemical preservatives: 
The definition of good chemical preservatives for milk is stated by 
Collins (1967) as a substance that in small quantities when added into 
milk inhibits undesirables’ organisms, but it is utilized by the intended 
consumers or at least does not harm them. 
Preservatives can be categorized into three general types, 
antioxidants that slow air oxidation of fats and lipids, which lead to 
rancidity and third type that blocks the natural ripening and enzymatic 
processes that continue to occur in food stuff after harvest. ( lgoe and 
Hui, 1996), chemical preservation works either as direct microbial 
poisons or by reducing pH to a level of acidity that prevent the growth 
of microorganism (Australian Academy of science 2004) .Preservatives 
are use to preserve food by preventing growth of microorganism and 
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subsequent spoilage including fungus, mould and rope inhibitors 
(vollhardt and schore 1998)  
Preservatives are used in milk at weight ration of 1:100; the aim is 
to obtain a preservative of low toxicity and allowed accreted 
determination of fat and protein by naphthol reds methods up to about 
two weeks, (Drose et al. 1984). Mohy Eldein (1995) stated that 
Preserving of milk with chemical occurred in Germany by preservation 
of milk by hydrogen peroxide. Furthermore Coony et al. (1971) 
reported that U.S, Departments of Agriculture has used hydrogen 
peroxide to preserve milk. Also they added that in previous years some 
dairy people in California decided that the dairy industry should know 
more about the possibility of using preservatives in milk and fresh 
products for good sanitation, put into consideration the California dairy 
people were a ware of the fact that preservatives are permitted in many 
foods and wanted to know more some of them might have value as 
means of prolonging the shelf life of pasteurized milk and fresh milk 
products. It was proposed to the California diary Council that abroad 
project to under taken which aimed at trying to find ways of improving 
the shelf life of milk and milk products, (Collins 1967).  
Neutralizer are occasionally used to neutralize the developed 
acidity of milk, over neutralization is common, when neutralizer added 
by persons who have no scientific training. Such milk would have a 
high pH value and low freezing points Foley et al. (1974). 
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2-10 Types of chemical preservatives and Neutralizers: 
   The most likely preservatives to be found in milk are boric acid, 
formaldehyde, and some neutralizers such as sodium carbonate and 
sodium bicarbonates, calcium hydroxide. 
 
2-10-1 Boric acids: 
Foley et al. (1974) stated that boric acid might be found in milk 
due to its addition by producers because boric acid can preserve milk 
for 48 hours without change. Ewart , (1987) reported that boric acid 
can be used as a preservative of milk during transport and it eliminate 
the need for insulated container and ice packs and reduced the price 
when samples are sent by post. Luck et al. (1983) found that boric acid 
can preserve milk for up to 48 hours without a significant change in 
total bacteria count. 
 
2-10-2 Formaldehyde 
Formaldehydes are many the formaldehyde and glutaraldehyde , 
they inactivate formaldehyde gas and are an excellent disinfectant 
however it’s more commonly available as formalin a 377. Aqueous 
solution of formaldehyde gas ( tortora et al , 1998) formalin was one 
used extensively to preserve biological specimens and inactivate 
bacteria and viruses in vaccines ( tortora etal, 1998) Goma ( 1998) 
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reported that the formaldehyde ( FH ) when added at 0.001-3.000% to 
100 ml sample of milk and the samples were heated at 65̊ c for 30 
minutes . He found that the heat treatment of milk did not affect 
formaldehyde content of milk. Moreover he also reported that when 
yeast was added to milk with formaldehyde at 0.001- 0.01% 
formaldehyde was not detected. Karmakar (1997) cited that the 
addition of 0.1-0.2 and 0.4% formalin on cow raw milk stored at 
refrigeration temperatures for upon 30 days shows no changes in 
appearance of formalin. Also he reported that after 30 days titratable 
acidity (TA) increased from 0.126 to 0.130% with 0.4% formalin (TA) 
continued to increase to 0.185 and 0.375%. However protein content 
was not affected by addition of formalin, while lactose content 
decreased form 4.62 to 4.45 and 4.35% after 30 days. Restan (1991). 
Stated that formaldehyde is abnormal metabolite in mammalian system 
and it occurs in air as a product of the natural photo-oxidation of 
automobile. Kreula (1977) stated that in dairy cows fed with silage 
containing 3.9 to 7.5% formic add, formaldehyde was incorporated into 
milk and feces. Kreula and Rauramaa (1976) stated that when a fresh 
cut grass treated with formaldehyde was fed to dairy cows the 
formaldehyde content of milk rose rapidly from a pre-test level of zero 
to 0.6-22 (Average 1.2 mg/kg) during the test period and fell to zero 
immediately if it stopped. Similarly Buckley and Fisher (1984) showed 
that feeding formalin increase formaldehyde concentration in milk. 
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2-10-3 Sodium Carbonate and Bicarbonate: 
These are added into milk for the purpose of preserving it by 
reducing the acidity of milk (Coony et at. 1971). Fahmi (1992) Showed 
that addition of 0.1% Sodium Carbonate and 0.5% Sodium bicarbonate 
into milk of cows or buffaloes did not affect methyline reduction time 
or result in alcohol precipitation or clot on boiling test, he added that 
contaminated material will cause sodium carbonate and bicarbonate to 
occur in milk samples. 
  
2-10-4 Calcium hydroxide: 
Calcium hydroxide is one of the neutralizers used in milk and 
may occasionally be used to neutralize the developed acidity of milk, 
(Foley et al, 1974 and Martin, 1979). Also calcium hydroxide may 
occur in milk due to contamination when used as washing soda. 
Moreover, some feed element might be contaminated or preserved with 
calcium hydroxide and this may be fed to cow incorporated into milk. 
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2-11. Effect of preservation on the physicochemical properties of  
milk: 
The natural acidity of fresh milk is about 0.13 to 0.18%. This 
acidity is expressed as lactic acid although mainly derived from 
phosphate casein and to a less extent citrate and carbon dioxide, and 
the level of lactic acids, is about 2mg (0.002%)  (Martin, 1979). Bansal 
and signal (1991) studied the addition of formaldehyde derivative 
(formalin) into milk (0.2-0.5% v/v and storage in glass bottles at room 
temperature (16-30 cº ) for up to one year and found that . During 
storage, milk spread into three layers and acidity gradually increased 
due to hydrogen ion liberation and the milk samples are almost found 
to be free of bacterial growth. High counts were (650/ml) was being 
recorded in buffalo’s milk, the addition of formaldehyde to colostrums 
reduced coliform count and yeast and mould count at <15 ºC indicated 
that boric acid have a pronounced inhibitory affect on the milk 
enzymes. Foley et al. (1974) stated that addition of calcium hydroxide 
in to milk in crease the calcium ion concentration and lower the heat 
stability of milk; such milk may clot on boiling. FAO, (1986) stated 
that neutralizers lower the freezing point and solid non fat.  
2-12 Effects of preservatives on Human Health 
Formaldehyde resins are used in many construction materials, 
including plywood, Carpet, and spray-on insulating foams, and these 
resins slowly give off formaldehyde overtime, formaldehyde is one of 
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more common indoor air pollutants. At concentrations above 0.1 
mg/kg in air, inhaled formaldehyde can irritate the eyes and mucous 
membranes, resulting in watery eyes, headache, a burning sensation in 
the throat, and difficulty breathing.Large formaldehyde exposures, for 
example from drinking formaldehyde, solutions are potentially lethal. 
Formaldehyde is converted to formic acid in the body, leading to arise 
in blood acidity, rapid, shallow breathing, hypothermia, and coma or 
death people who have ingested formaldehyde require immediate 
medical attention. In the body, formaldehyde can cause proteins to 
irreversibly bind to DNA. Laboratory animals exposed to large doses 
of inhaled formaldehyde over their lifetimes have developed more 
cancers of the nose and throat than are usual, as have workers in 
particle-board sawmills. However, some studies suggest that smaller 
concentrations of formaldehyde like encountered in most buildings 
have no carcinogenic effects. Formaldehyde is classified as a probable 
human carcinogen by the U.S. Environmental protection Agency and 
as a known human carcinogen by the international Agency for 
Research on cancer. 
The effects of baric acid on human health are as below, 
inhalation: Causes irritation to the mucous membrane of the respiratory 
tract. Maybe absorbed from the mucous membranes and depending on 
the amount of exposure could result in the development of nausea, 
vomiting, diarrhea drowsiness, rash, headache, fall in body 
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temperature, low blood pressure renal injury, cyanosis coma, and 
death. Skin contact: causes skin irritation, not significantly absorbed 
through the intact skin. Readily absorbed through the damaged or 
burned skin. Symptoms parallel inhalation. Ingestion symptoms 
parallel absorption via inhalation adult fatal dose reported at 5 to > 30 
grams. Eye contact: causes irritation, redness and pain.Chronic 
exposure: prolonged absorption causes weight loss, vomiting, diarrhea, 
skin rash, convulsions and anemia.  Liver and particularly the kidneys 
may be susceptible. Studies of dogs and rats have shown that infertility 
and damage to testes can result from a cute or chronic ingestion of 
boric acid evidence of toxic effects on the human reproductive system 
is inadequate. Aggravation of pre-existing conditions: persons with 
pre-existing skin disorders or eye problems, or impaired liver, kidney 
or respiratory function maybe more susceptible to the effects of the 
substance. 
Gomes et al (2002 ) reported that ,the effects of calcium 
hydroxide  on human health are as below ,inhalation : respiratory tract 
irritation, coughing , shortness of breath , chemical bronchitis 
.Ingestion : internal bleeding , possible perforation of esophagus severe 
pain , vomiting , diarrhea and collapse .Eyes:  severe irritation, pain, 
ulceration, blindness. Skin: burns, blistering. Chronic exposure: 
dermatitis or severe irritation to skin. 
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Jtbaker (2009), reported that the potential health effects of 
sodium carbonate, inhalation: inhalation of dust may cause irritation to 
respiratory tract .symptoms from excessive contact inhalation of dust 
include damage to the nasal septum .ingestion: sodium carbonate is 
only slightly toxic, but large doses may be corrosive to the gastro-
intestinal tract where symptoms may include severe abdominal pain, 
vomiting, diarrhea, collapse and death. Skin contact: excessive contact 
may cause irritation with blistering and redness. Solutions may cause 
severe irritation or burns. Eye Contact: contact may be corrosive to 
eyes and cause conjuctival edema and corneal destruction. Risk of 
serious injury increases if eyes are kept tightly closed. Other symptoms 
may appear from absorption of sodium carbonate into the bloodstream 
via the eyes. Chronic exposure: prolonged or repeated skin exposure 
may cause sensitization. Aggravation of Pre-existing Conditions: no 
information found. 
Jtbaker (2009) reported that the potential health effects of sodium 
bicarbonate, Inhalation: high concentrations of dust may cause 
coughing and sneezing. Ingestion: Extremely large oral doses may 
cause gastrointestinal disturbances. Skin Contact: no adverse effects 
expected. Eye Contact: contact may cause mild irritation, redness, and 
pain. Chronic exposure: no information found. Aggravation of Pre-
existing conditions: no information found. 
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Chapter Three 
Material and Methods 
3-1 Study area  
This study was conducted in Khartoum states, in two of its 
provinces namely, (Khartoum and Khartoum North provinces). The 
study was started in June 2006 and lasted for seven weeks. 
 
3-2 Sources of milk samples:- 
The samples used in this study were collected from four sale 
points, which are distributed widely in the state.120 milk samples were 
collected from four sales points in (Khartoum and North), 60 milk 
samples were transported by cars 60 milk samples transported by 
donkeys. From Khartoum 60 milk samples, 30 milk samples were 
transported by cars and 30 milk samples transported by Donkey in (60 
streets and Alsalama) milk sales points. These mean each area of 
Khartoum had 15 samples were transported by cars and 15 samples 
were transported by donkey. While in North 60 milk samples30 milk 
samples were transported by cars and 30 milk samples were 
transported by donkey collected from (Halfaia and Helat kuku) milk 
sale points. These mean each area of  Khartoum North had 15 samples 
were transported by cars and 15 samples were transported by donkey 
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.The samples were collected in cleaned and sterilized (by autoclave or 
oven) vials at 8o’clock in the morning and immediately transported- in 
container contain ice - to the dairy chemistry laboratory of the faculty 
of Animal Production, University of Khartoum to analyze them for the 
presence of some preservative substances in raw milk (calcium) 
hydroxide, boric acid, formaldehyde, carbonate and bicarbonate 
,positive samples for preservatives were chemically analyzed and were 
tested for bacterial growth.  
 
3-3 Tests for Detection of preservatives:- 
3-3-1 Test for Detection of Calcium hydroxide:- 
The presence of calcium hydroxide was indicated by the 
appearance of pink color when phenolphthalein was added into clot 
sample. Was carried according to method described by Foley et al 
(1974)  
a five milliliters of raw milk sample were pipetted into a beaker., 
the beaker and its content were heated on a heater to boiling., the 
boiled sample was left to cool down for 5 minutes at the room 
temperature if calcium hydroxide present, clot will develop, to make 
sure that the colt has been developed due to the calcium hydroxide a 
sediment test was preceded as below. , the colt sample remained on the 
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stand for an hour., using filter paper and the clot milk was filtered., the 
filter pad was placed on a good detection surface (white)., potassium 
oxalate solution was added on the filter pad., finally 2-3 drops of 
phenolphthalein were dropped on the filter pad. The development of a 
pink colour indicates the presence of calcium hydroxide. 
 
3-3-2 Test for Detection of Boric acid   : 
 The presence of calcium hydroxide was indicated by the 
appearance of pale pink color or almost white .The method described 
by Foley et al (1974). 
One milliliter of milk sample was transferred into a test tube, two 
to three drops of phenolphthalein was dropped into the sample., sodium 
hydroxide N/9 was added into the mixture until a pink mixture was 
obtained., the above was divided into two equal volumes., one of the 
divisions was diluted with an equal volume of distilled water and the 
other with an equal volume of 50 % pure natural glycerin., the colors of 
the two divisions were then compared., milk contained boric acid 
showed pale pink colour or almost white when 50 % natural glycerin 
was added , while free milk from boric acid gave equal density of 
colour when 50 % natural glycerin was added if compared when 
distilled water was also added . 
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3-3-3. Test for Detection of Formaldehyde  
The presence of formaldehyde was indicated if violet /blue colour 
appears, on the addition of a 1% ferric chloride solution in 
concentrated sulphuric acid, at the junction of the sulpheric acid and 
milk layers. The method described by Foley et al (1974). 
Two milliliters of un boiled milk sample was pipette and 
transferred into a test tube. ,the sample was diluted with an equal 
volume of distilled water., the diluted sample was then mixed gently 
with a mixture of concentrated sulphuric acid into ferric chloride (1%) 
,0.5 ml has been added., the mixture was left on the stand., the junction 
of the milk sample and the acid was carefully observed to detect the 
change in colour, if a violet or blue colour occurred on the junction 
above it indicates the presence of formaldehyde in that milk sample, 
the free sample showed a green ting colour at the junction between the 
acid and the milk, when changed into a brown colour on standing. 
 
3-3-4 Test for Detection of Sodium carbonate and sodium 
bicarbonate:-  
The presence of Sodium carbonate and sodium bicarbonates was 
indicated if effervescence due to formation of carbon dioxide gas , the 
method described by Foley et al (1974). 
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One milliliters of raw milk sample were pipette into a test tube, 
The concentrated hydrochloric acid (0.5 ml) was added into the 
sample, 
If the sample contain each of the above two neutralizes it will cause 
effervescence due to formation of carbon dioxide gas and if this gas 
directed into lime water it make it turbid. 
 
3-4 Test for bacteria counting:- 
3-4-1 Culture media:- 
The plate count agar is the medium used to determine the 
standard plate count of bacteria. The media was composed of yeast 
extract tryptons, dextrose and granulated agar. The media was prepared 
by adding 5.6gm, in 250 m/ l distilled water, boiled in a water bath 
until it completely dissolved, finally sterilized in an autoclave (121C°) 
for 20 minutes. 
 
3-4-2 the diluents and Incubation:- 
1 ml of milk samples was taken aseptically with a means of 
pipette and mixed well with 9 ml ringer solution. After thorough 
mixing ten-fold dilution in 9 ml quantities were obtained. One ml was 
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then mixed with molten plate count agar (45-46 C°) and allowed to 
solidify. The plates were incubated in an incubator at 37C˚ for  24  
hours. 
 
3-4-3 Standard plate counting colonies:- 
Manual counting: The colonies were count with the aid of 
magnification under uniform and properly controlled artificial 
illumination. Plates should be examined in subdued light. Avoid 
mistaking particles of un dissolved medium or sample, or precipitated 
matter in plates, for pin point colonies. Examine doubtful objects 
carefully, using higher magnification where required, to distinguish 
colonies from foreign matter. 
The standard plates contain (25 to 250 or less than 25 colonies). 
Crowed plates contain (more than 250 colonies), this counted 
according to Marshal Method (1992). 
 
3-5 physiochemical analysis tests:- 
3-5-1 Fat percentage:- 
Gerber method described by Davis (1959) was used. 10.94 ml of 
milk sample was pipette and placed in abutyrometer. Ten mil liters of 
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sulphuric acid (1.815 densities) was added via the butyrometer wall 
surface. Then 1ml of amyl alcohol (0.815gm/ml) was added closed 
with stopper and inverted several times to dissolve the crude materials. 
The mixture was then centrifuged at 1100 revolution per minute (R 
PM) for 5 minutes removed from the centrifuge and placed in a water 
bath at 65 C° for at least 3 minutes, into consideration that the water 
level should be above the top of the fat column in the buytrometers, the 
fat column position was adjusted by bringing the lower end of the fat 
column to main graduation mark. The difference between the two 
readings gave the percentage by weight of fat in the milk sample. The 
buttrometer were returned in the water bath for another 3 minutes and 
then the reading of percentage of fat was taken again. 
 
3-5-2 pH 
After the collected milk samples reached the laboratory. The pH meter 
(3015Janway) was used to measure the pH. According to the 
manufacture instructions the pH meter was adjusted to 7.2 .The milk 
samples were pipetted into a beaker and then the pH was readed and 
recorded. 
3-5-3 Ash percentages    
The ash percentage was determined according to Foley et al (1974). 
The dry basin was weighted, 
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The 5 ml of the milk samples was pipetted into the basin and weighted, 
the basin with its contents was placed in muffle furnace; the 
temperature of the furnace was adjusted to 500 C˚ .The sample was left 
for 3 hours in the furnace and then removed and weighted.  
 
The ash percentage was calculated according to the following formula. 
Ash%   =    Cw1 – Cw2      ×     100 
                                 Cw3 
Foley et al (1974) 
Cw1    ≡    weight of ash and container  
Cw2    ≡     weight of container 
Cw3    ≡    weight of milk 
 
 
3-6 Statistical analyses:- 
Means and standard deviations of different traits were computed. 
Analysis of variance was carried out by using the completely 
randomized design. Duncan's multiple range tests was used with factor 
that had significant effect on the traits studied. All techniques of the 
statistical analysis were conducted using the computer program, 
statistical package for social sciences (spss-1998).  
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Chapter Four  
Result 
 
4-1 Presence of preservatives and neutralizer in milk samples:- 
4-1-1 Boric acid: 
The data in table (4-1) showed that five positive cases of boric 
acid were recorded in Khartoum milk sale points two in 60 street which 
account 1.7%, of milk samples and three in Alsalama milk sale point, 
which account 2.5% of total milk samples. The five positive sample 
were found in milk that transported by donkeys in the two locations 
while milk transported by cars showed negative results. The milk 
samples from Khartoum North [helat kuku] milk sale point showed two 
positive case of boric acid, which accounts 1.7% of total milk samples, 
the positive samples were found in the milk transported by donkey. 
The milk samples from Halfaia milk sale point showed negative 
results. 
 
4-1-2 Formaldehyde: 
The results in table (4-1) showed that milk samples from 
Khartoum [60 street] showed negative results of formaldehyde, while 
milk samples from Alsalama showed two positive cases, which account 
1.7% of the total milk samples . The positive cases were found in milk 
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that transported by Donkey. In Khartoum North results in table (4-1) 
indicated that there were two positive cases which account 1.7% of the 
total milk samples of formaldehyde in the milk sample collected from 
Helat kuku, the positive sample were found in milk that transported by 
Donkey . However Halfaia milk samples showed negative results for 
formaldehyde. 
 
4-1-3 Calcium Hydroxide: 
The data in table (4-1) indicated that the milk samples from 
Alsalama milk sale point showed one positive case (which accounts 
0.8% of total milk samples) of calcium hydroxide, while that of 60 
street showed negative results. Helat kuku and Halfaia milk samples 
showed negative results for calcium hydroxide. 
The data in table [4-1] indicated that the 120 milk samples 
collected from Khartoum and Khartoum North milk sale points, 7 
samples (5.8% of the total milk samples) were positive for boric acid, 4 
milk samples (3.7% of that total milk samples) were positive for 
formaldehyde and 1 milk sample (0.8% of the total milk sample) was 
positive for calcium hydroxide, while Sodium carbonate and sodium 
bicarbonate preservatives were not detected in those samples. 
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Table [4-1]: Comparison of the presence of preservatives in milk samples collected from 
Khartoum and Khartoum North cities. 
 
 
 
 
 
 
Khartoum  
Khartoum North 
 
City 
Type of 
preservatives 60 street Alsalama Helat kuku Halfaia 
car donkey car donkey car donkey car donkey 
 
 
Total 
 
No of 
+ve 
cases 
% No of 
+ve 
cases 
% No of 
+ve 
cases 
% No of 
+ve 
cases 
% No of 
+ve 
cases 
% No of 
+ve 
cases 
% No 
of 
+ve 
cases 
% No of 
+ve 
cases 
% No of 
samp
les 
No 
of 
+ve 
cas
es 
% 
Boric acid 0 0 2 1.7 0 0 3 2.5 0 0 2 1.7 0 0 0 0 120 7 5.8 
Formaldehyde 0 0 0 0 0 0 2 1.7 0 0 2 1.7 0 0 0  120 4 3.7 
Sodium carbonate and 
bicarbonate
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 120 0 0 
Calcium hydroxide 0 0 0 0 0 0 1 0.8 0 0 0 0 0 0 0 0 120 1 0.8 
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 4-2 Physio-chemical composition of milk samples:- 
The result in table [4-2] showed that the mean pH of the milk 
samples collected from Khartoum area was 6.57 for 60 street and 6.65 
for Asalama samples, while milk samples collected from Khartoum 
North area recorded a ph of 6.57 and 6.56 for milk samples of Halfaia 
and Helat kuku respectively. The differences in pH of the milk samples 
collected from Khartoum and Khartoum North areas were not 
significant. The data seen in table [4-2] also showed that the fat 
percentages of milk samples collected from 60 street, Alsalama, Helat 
kuku and Halfaia milk sale point were 4.59 %, 4.60 %, 4.60 % and 
4.60 % respectively. The differences in fat percentages were not 
significant. The data seen in table [4-2] also showed that the ash 
percentages of milk samples collected from 60 street, Alsalama, Helat 
kuku and Halfaia milk sale point were 0.54%, 0.50%, 0.58% and 
0.54% respectively. The differences in ash percentages were not 
significant.  
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Table [4-2] Comparison of some physio-chemical content of 
milk samples from milk sale point of Khartoum and 
Khartoum North states.  
Khartoum Khartoum North 
                   City 
 
physio-chemical     
composition 
60 street Alsalama Helat 
kuku 
Halfaia 
Ph content 6.57±0.41 6.65±0.05 6.57±0.03 6.56±0.05 
Fat content 4.59±0.01 4.60±0.01 4.60±0.01 4.60±0.01 
Ash content 0.54±0.04 0.50±0.03 0.58±0.04 0.54±0.03 
 
4-3 Effects of preservatives on milk composition:- 
As seen from table [4-3] addition of boric acid to milk 
significantly [P<0.01] affect the pH of milk, the recorded pH of 
preserved milk and raw milk were 6.08±0.15 and 6.64±0.14 
respectively.  While it had no significant effect on fat and ash 
percentages, the fat percentages of the preserved and raw milk were 
3.97±0.44 and 4.07±0.39 respectively, while values for the recorded 
ash percentages of preserved and raw milk were 0.56±0.12 and 
0.52±0.19 respectively. 
The data in table [4-3] indicated that the addition of the 
formaldehyde to milk significantly [P<0.01] affect the pH of milk, the 
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recorded pH for preserved and raw milk were 7.12±0.07 and 6.59±0.18 
respectively, it also significantly [P<0.01] affect the fat of milk, the 
recorded fat percentages of the preserved and raw milk were 3.48±0.57 
and 4.08±0.37 respectively, while it  had no significant effect on ash 
percentage, the recorded ash percentages of the preserved and raw milk 
were 0.65±0.19 and 0.52±0.19 respectively. 
The data in table [4-3] indicated that the addition of calcium 
hydroxide to milk significantly [P<0.01] affect the pH of milk, the 
recorded pH of the preserved and raw milk were 7.05±0.07 and 
6.60±0.19 respectively, while it had no significant effect on fat content 
of milk, the recorded fat percentage of the preserved and raw milk 
were 4.20±0.00 and 4.07±0.39 respectively, it also had no significant 
effect on ash content of milk, the recorded ash percentage of the 
preserved and raw milk were 0.53±0.19 and 0.45 ±0.07 respectively. 
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Table [4-3]: effect of preservatives on milk composition 
             Milk content 
 
Type of preservatives 
pH Fat content Ash content 
Boric acid. 
Raw milk sample 
numbers 
Preserved milk. 
sample numbers 
 
6.64±0.14a 
113 
6.08±0.15 b  
7 
 
4.07±0.39a 
 
3.97±0.44 a 
0.52±0.19a 
0.56±0.12 a 
Formaldehyde. 
Raw milk samples. 
Numbers. 
Preserved milk. 
Numbers 
 
6.59±0.18a 
116 
7.12±0.07 b 
4 
 
4.08±0.37a 
 
3.48±0.39 b 
0.52±0.19a 
 
0.65±0.19 a 
Calcium hydroxide. 
Raw milk samples. 
Numbers. 
 Preserved .milk. 
numbers 
 
6.60±0.19a 
119 
7.05±0.07 b 
1 
 
4.07±0.39a 
 
4.20±0.00 a 
 
    0.45 ±  0.07 
0.53±0.19b 
 
A &b means in the same column followed by same superscript are not 
significantly different [P >0.05] 
4-4 Relationship between the presence of preservatives and 
bacterial growth:- 
The data in table [4-4] indicated that the presence of boric acid 
and calcium hydroxide in milk samples was not affected the growth of 
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bacteria, While the presence of formaldehyde in milk samples inhibit 
the growth of bacteria as shown in table [4-4] . 
Table [4-4] Relation between the presence of preservatives and the 
growth of bacteria 
Khartoum Khartoum North 
60 street Alsalama Helat kuku Halfaia 
                                 
               Areas 
Type of 
Preservatives 
No 
of 
+ve 
cases 
No of  
+ve 
growth 
sample 
No 
of  
+ve 
 
cases 
 No of 
+ve  
growth 
sample
No 
of 
+ve 
cases 
No of 
+ve 
growth 
sample 
No 
of 
+ve 
cases 
No of 
+ve 
growth 
sample
Boric acid 2 2 3 3 2 2 0 0 
formaldehyde 0 0 2 0 2 0 0 0 
Calcium 
hydroxide 
0 0 1 1 0 0 0 0 
 
4-5 Bacterial count:- 
The data in table [4-5] indicated that milk carried by donkey 
contain more bacteria than milk carried by car in both Khartoum and 
Khartoum North milk sale points. Also it indicated that milk samples 
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of 60 street sale points contain fewer bacteria in both donkey and car 
transported milk when compared with other sale points.  
Table [4-5] Bacterial count of raw milk samples: 
Location and method of transportation Bacterial count 
Log10 CFU/ml 
Car  1.23 ± 4.69 60 street 
Donkey  
1.43 ± 5.74 
Car  1.44 ± 1.06 
Khartoum  
Alsalama 
Donkey  1.84 ± 4.67  
Car  8.15 ± 5.83 Helat kuku 
Donkey  9.84 ± 8.86 
Car  1.48 ± 1.78 
Khartoum 
North  
Halfaia 
Donkey  1.55 ± 5.19 
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Chapter Five 
Discussion 
 
Using of chemical preservatives in food was practiced long time 
ago as stated by Collins [1967], but milk which considered as a basic 
food, its preservation by such means was not secure ( Coony ,1971). 
The present study indicated the presence of boric acid, 
formaldehyde and calcium hydroxide in milk samples of Khartoum 
state, these finding agreed with finding of Ewart (1987)reported that 
boric acid can be used as preservative of milk  during transportation 
and Luck et al .(1982) stated that boric acid can preserved milk up to 
48 hours without a significant change in total bacterial count .The 
result of the study indicated that presence of boric acid in milk sample 
significantly affect pH of the milk and this may be due to liberation of 
H ions from boric acid , while it was not affected significantly fat and 
ash percentages but it might retarded the bacterial growth as stated by 
Luck et al (1982).Formal Khartoum North formaldehyde could be 
added to milk as a preservatives hence it lower the pH (Bansal and 
Signal,1991) or might used as food preservative and this directly 
occurs in milk of the cows fed on such food as stated by Kreula (1977) 
or it might be added to the cow food to increase milk production as 
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reported by Hamiltion et al (1992) who reported that in North America 
some studies indicated that milk yield of cows fed on sunflower meal 
treated with formaldehyde 0.5% was highly significant (p<0.05) than 
that of the cows fed barely or untreated sun flower meal. Ahmed 
(2006) reported the presence of five positive milk samples of 
formaldehyde contamination were high in the sale points compared to 
those collected form farms, which might be due to the milk seller who 
might added chemical preservatives to milk in order to increase its 
shelf life, karmakar (1997) reported that formaldehyde was added of 
0.01 and 0.4% formalin on cow milk stored at refrigeration temperature 
for up to 3 days showed no changes in appearance of formalin .The 
presence of formaldehyde in milk samples affect significantly the pH 
of the milk samples this result agreed with that of Bansal and signal 
(1991) who studied addition of formaldehyde to stored milk and 
reported that during storage milk acidity gradually increased due to 
hydrogen ion liberation from formaldehyde, the fat content of the was 
significantly affected by the addition of formaldehyde, while ash 
content was not affected significantly. Presence of formaldehyde in 
milk samples prevent the growth of bacteria in milk sample and this 
may be due to lowering of the pH of  the milk as stated by Bansal and 
signal (1991). Calcium hydroxide as neutralizer was also found in milk 
samples of Khartoum state and it  might be added to milk as a 
preservative hence it neutralized the lactic acid that developed in milk 
(Martin, 1979), or due to contamination of milk equipments (Martin, 
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1979). The present study indicated that the pH of milk sample contain 
calcium hydroxide was significantly higher than that of the normal 
milk and ash content of such milk was also high than that of  the 
normal milk, this might be attributed to that calcium hydroxide is an 
alkali and it contain calcium which increase the ash content of milk 
samples. While fat content of milk samples was not affected 
significantly by the presence of calcium hydroxide in milk samples and 
its presence was not prevent bacterial growth .Sodium carbonate and 
bicarbonate was not detected in milk samples of the present study. The 
present study indicated that milk carried by Donkey contain more 
bacteria than milk carried by car, these result agreed with finding of 
Ahmed (2006 ) who reported that poor sanitary of raw milk is 
associated with milking  handling , transportation and disposal of milk 
offered for sale in the capital. The present study found the total 
bacterial counts were high in Helat kuku 8.15 *1010 ±5.83 *1010 and 
9.84 1010 ±  8.84 * 1010 , these result agreed with finding, Heeschen et 
al. (1987) who reported that the highest bacteria counts of market and 
farms milk sample were during summer, season. Also it agreed with 
Alekssieva and Kursher (1981) who stated that microbial 
contamination was strongly correlated the season and the highest 
numbers were noticed during the warm months moreover, it agreed 
with Mohammed ( 2004) who found the total bacterial counts of 
market milk in Sudan during summer, ( 1.04×110 ± 4.01×1010 cfu/ml ). 
Was higher than winter (9×108 ± 2.51×109 cfu/ml). Godefay and Molla 
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(2000), who reported that the total bacterial counts were high due to 
transportation on high temperatures without cooling (foley1999), 
reported that the high bacterial count is expected under tropical 
condition enhances growth and multiplication of bacteria. Dirar (1975) 
state that under tropical conditions many factors such as high 
temperature, absence of sanitary conditions for production of milk in 
the dairy farms and unavailability of cooling during handling and 
transportation of milk affect the quality of milk. This study indicated 
that the milk carried donkey was exposed to contamination for longer 
time than milk carried by the car.    
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Chapter Six 
Conclusion and Recommendation 
  
The dissertation showed that the milk samples from Khartoum 
State contain some chemical preservatives .All these positive cases 
were found in the milk that transported by Donkeys, the milk sealer 
added chemical substances to milk to avoid spoilage of milk by 
microorganism and increase the shelf life of it.  
Recommendations 
1- Establish cooling station system in the milk sale point to aid in 
preservation of milk.  
2- Using modern equipment for detection of the presence of 
preservative.  
3- Development of standards and grads for raw milk. 
4- Imposition of punishment to those inconsistent with law. 
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